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A FEW WORDS ABOUT SCAVENGERS. 
BY PROF. SANBORN TENNEY. 

IN most if not in all human societies there are classes, or at 
least individuals, who gain their chief subsistence by using or 

removing what others have ignored or discarded. That is, there 
are classes, or individuals, whose principal function seems to be 
that of scavengers. 

(FIG. 16.) HYENA (HYENA VULGARIS.) 

But scavengers are not confined to the human race. It is well 
known that as a general rule animals seek for their food living 
organisms or organic products in a good state of preservation. 
But there are in many of the classes of animals some kinds which 
prefer, or seem to prefer, to feed upon dead or decaying organ- 
isms. That is, there are animals whose chief function seems to 
be that of scavengers. Of some of these I will briefly speak. 

Prominent among the mammalian scavengers are the hyenas 
(Figure 16), the ugliest in their general appearance of all the 
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flesh eaters. These well-known animals are at present confined 
to the warm regions of Africa and Asia, where they feed upon 
animals which they find dead, and such parts of animals as have 
been left from the feasts of the lion, tiger, and others of the 
nobler kinds of the typical carnivora. The hyenas are about 
five feet in length, and are admirably fitted for their work as 
scavengers; for they not only devour the soft parts of animals, 
but their large, blunt premolar teeth and the powerful muscles 

(FIG. 17.) CALIFORNIAN VULTURE (CATHARTES CALIFORNIANUS). 

of their jaws enable them to crush and eat the bones of even 
very large animals; and thus these scavengers convert into their 
own living tissues not only parts, but the entire carcasses of ani- 
mals that would otherwise taint the air and cause pestilence and 
'death. This habit of the hyenas in preying upon dead animals 
is probably not one recently acquired. The members of this 
family that lived in Post-Tertiary times had essentially the same 
habits as have the hyenas of to-day, judging from their remains 
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and other evidences found in the cave deposits in England and 
in many other parts of Europe. 

If we study the birds we find among them, also, some kinds 
whose office is that of scavengers. Rather than pursue and 
capture living prey, these prefer to feed upon dead animals, and 
upon these they gorge themselves, often eating far more than 
they need ; and thus they too convert noxious substances into 
their own tissues. Preeminent among the bird-scavengers are 

(FIG, 18.) ALLIGATOR (ALLIGATOR MISSISSIPPIENSIS). 

the vultures (Figure 17), including the condor and others, -which 
of all the flesh-eatino' birds are the least adcaptecl for capturing 
living prey, and which by their bare heads and bare necks are 
the best fitted for feeding upon carrion, which forms so large a 
part of their food. It should be added here, however, that while 
vultures as a family are true scavengers, there is at least one 
species, the famous lamnergeyer of the Alps, which has habits 
more like the typical rapacious'birds. It not only captures lambs 

(FIG. 19.) STURGEON (ACIPENSER OXYRHYNCHUS). 

and other animals, but has the reputation of sometimes carrying 
off an infant child. 

Reptiles, too, furnish us with examples of scavengers. Al- 
though many turtles, and the alligators (Figure 18), crocodiles, 
and gavials, are exceedingly rapacious, they are also among the 
prominent scavengers, eagerly feeding upon the dead animals 
which they find in the streams which they inhabit. 

Nor are fishes without a representation of scavengers. Some 
kinds, as certain of the sharks, combine the most rapacious with 
scavenger characteristics. The sturgeons (Figure 19) are gen- 
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nine scavengers. With their long noses they turn up the bot- 
toms of the streams and feed upon such organic materials as 
they chance to find, using perhaps the flexible feelers beneath 
the snout to search out the exact location and nature of the 
food. 

The Catostomi, or " suckers," are essentially scavengers, al- 
though devouring also the weaker kinds of living animals. The 
same is true of the horn-pout and other species of cat-fish. 

If we pass from the vertebrates to the articulates, we shall 
here find scavengers in every class. Among the insects, we may 
notice first the flies, some species of which are present to lay 
their eggs or deposit their larvc in every animal as soon as it is 
dead. And how vast is the work which these little animals 
accomplish in transforming noxious substances into their own 
tissues. A single fly by means of her progeny can. probably 
devour an ox quicker thall can a hyena! 

Mosquitoes in their larval state are also among the most im- 
portant scaveiagers. They feed on the decaying organic sub- 
stances which abound in the stagnant waters everywhere, and 
thus they help to remove the fruitful sources of malaria. There- 
fore. we may put this fact down to their credit when we lie 
awake in the summer night, defending ourselves against the at- 
tacks of these pests in their adult state. 

How' many of the eighty or one hundred thousand species 
of beetles are scavengers, we may perhaps never know. But 
that there are many beetle scavengers we well know; anlc all 
are aware how constantly the collllon carrion beetles (Siljpha, 
Figure 20) are engaged in the work so important to the higher 

aninials and to man. No sooner is a dead ani- 
mal thrown upon the ground and decay begins, 
thalln these beetles commence their work of render- 
ing it harmless. Some species of carrion beetles 

H S wl have the, habit of burying all the small animals 
which they find, -and they find out with as- 

(FIG. 20.) tonishing quickness where such animals are. 
CARRION BEETLE 5* b * b c d 

(SILPIIA). 1 T3ey bury aninials by constantly digging be- 
neatlh them; and when they have sunk them into the ground, out 
of sight, the females lay their eggs in them, so that when the 
young hatch they find themselves in the midst of suitable food. 

Among the Myriapods there are also some species which are 
scavengers. This is trite of the, well-known galley-worm (lulus) 
found under rubbish and which quickly coils up when disturbed. 
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It is not pleasant for the epicuLre to learn that the lobster 
(Figure 21) is essentially a scavenger; bat in a list of scaven- 
gers this and other crustaceans, notwithstanding their exhibi- 
tion of true predaceous habits, cainot be omitted. They eagerly 
feed upon the dead organic materials which they find at the bot- 
tomi of the ocean. The lobster fishermen well understand the 
scavenger habits of these crustaceans, and accordingly bait their 
lobster traps with pieces of fishes and of other animals, and theil 
sink them to the bottom. What a wonderful chemistry these 
animals must possess to enable them to convert refuse animal 
matter into the delicious white muscle which most of us relish 
so much ! And here it may be remarked that crustaceans are 
among the few scavengers whose flesh is prized for food by man. 

(FiG. 21.) AMERICAN LOBSTER (IOMARUS AMERICANUS). 

Most scavengers are of benefit to mail only by aiding in keeping 
the air amd the waters pure. 

lThe mollusks have their scavengers. The strombs, whose 
heavy broadl-lipped and deeply notched shells (Figture 22) are 
familiar objects in all of our museums, are prominent examples. 
The stromibs are reckoned among the carniivorous gasteropods, 
but they are carnivorous in the same sense as are the vultures 
among birds, - they are carrion-eaters. And in this same cate- 
gory belong the slugs (Limax), and others. 

Clams, oysters, mussels, etc. (Figure 23), are to a certain ex- 
tent scavengers. They feed uipon wVhatever organic particles 
are brought to the mouth by the vibratile cilia of the gills. It 
is thus, in part, that these mollusks remove the fine particles 
from turbid and impure waters and ultimately render themi clear. 
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I hasten to say, however, that bivalve mollusks do not feed 
xvwolly and probably not mainly on decaying organic particles. 
The currents of water, alluded to above, bear also all kinds of 
microscopic plants and animals which abound in the water where 
these bivalves live. 

To what extent radiates and protozoans are represented by 
scavengers I am not now prepared to state, but reasoning fhon 

(FIG. 22.) STROM1B (FIG. 23.) FRESH-WATER MUSSEL " 

(STROMBUS PUGILIS). (UNIO COMPLANATUS). 

what we see in the other branches of the animal kingdom, we 
may at least suppose that there are true scavengers in these 
lowest branches also; and that their structure and appearance 
are perhaps as remarkable as are found in the higher forms. 

And is there not something remarkable in the general ap- 
pearance of scavengers as well as in their habits ? Does not the 
hyena present a marked appearance among mammals, and the 
vulture among birds ? 

The facts about scavengers suggest many interesting ques- 
tions. Why are there scavengers at all ? Especially why are 
there scavengers in localities and regions where living animal 
food is apparently in great abundance? What is their origin ? 
Have they existed from the beginning of animal life on the 
globe ? When. did the first individuals begin to appear in the 
various groups ? Is their structure the result of their habits, or 
have their habits cletermiined their structure ? 

The facts about scavengers are well known to all naturalists 
and they are facts, without doubt, of deep significance. But I 
am not aware that the existence of scavengers has been explained 
in accordance with the modern views in biology. 

It may possibly be replied that there is nothing specially re- 
markable in the existence of. scavengers, when viewed in the 
light of the doctrines of natural selection. There is but little 
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doubt that the masters in modern biological thought have a 
ready answer to all or most of the questions which naturally 
arise in a thinking mind while considering the existence of scav- 
engers among animals. Is not the subject worthy of their 
further attention, and may we not have the pleasure of reading 
their views in the Naturalist ? 

ON A PROVISIONAL HYPOTHESIS OF SALTATORY 
EVOLUTION. 
BY W. H. DALL. 

T has long been brought forward, as against the Evolutionary 
I Theory, that there were missing links in the chain of devel- 
opment which could not fairly be charged to the account of de- 
ficiencies in the paleontological record. This is the chief weapon 
of all opponents to the doctrines so generally received by mnod- 
ern naturalists. The number of instances in which the objection 
is well founded has been much exaggerated, but that there are 
cases of the kind will not, I think, be denied by any impartial 
student, though some imprudent partisans of the new faith have 
rather scoffed at the idea. 

Having confidence that evolution when fully understood in 
all its modes will prove amply sufficient to account for all phases 
of organization, and realizing that leaps, gaps, saltations, or 
whatever they may be called, do occur, I have for some years 
made this branch of the subject a matter of reflection in the 
hope of arriving at some clew to the mode. 

I have had my attention more especially called to the matter 
in studying a phase of the kind of evolution I have here termed 
saltatory, which is especially referred to in Cope's paper on the 
Origin of Genera, where, if I recollect rightly, it finds expression 
in the paradox that "1 the same species may belong to two dif- 
ferent genera." 1 That is, more explicitly, that species which are 
abundantly proved to be distinct from each other by generic char- 
acteristics may be, so far as their specific characters are concerned, 
not distinguishable from one another. Such cases are mentioned 
by Cope in the paper alluded to, and there are other well-known 
instances of the paradox among birds, Crustacea, and Brachiopoda. 

(1.) As an illustration of how the apparent leaps, which 
1 Not having seen Professor Cope's paper since about the time of its publication, 

and a copy not being accessible to me at this time, I may not have quoted the exact 
words, but the idea is the same. 
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